Transmissibility of helicopter vibration in the spines of pilots in flight.
The high incidence of back pain in helicopter pilots (HP) has been attributed to vibration and the in-flight pilot's posture. Helicopter vibration has a peak power at frequencies around 5 Hz, which is within the range that the human upper body presents resonance frequency. This study investigates the transmissibility (TR) of helicopter vibration from the seat to the spine of HP, and the seat resultant vibration (RSV). We monitored 12 male HP during flights lasting 2 h on average. Uniaxial accelerometers measured the vibration at the L3 and T1 spinae processes of the pilots, and the helicopter backrest. The vibration at the pilot's seat, measured by triaxial accelerometers, was taken as the reference for the estimation of transmissibility values (TR) to L3, T1, and backrest using the cross-spectral method. TR was considered only for the frequency presenting the maximum power along the seat Z acceleration, and RSV was calculated according to ISO 2631-1. The TR values found for T1 suggest the presence of resonance in the pilot's spine during flight. Most of the HP presented TR within the range reported in the literature, but two of them had higher values at T1. Five flights showed RSV within the "caution zone" for 4-8 h of daily exposure. Our findings indicate that cyclic compressive force due to helicopter vibration can potentially increase the load imposed on the spines of pilots during flight. This might explain the incidence of back pain and other injuries to the spines of these professionals.